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This is the rate at which momentum is communicated to
the sphere, in other words it is the force on the sphere; hence
the force on the charged spliere coincides in direction with the
force on an element of current parallel to the axis of #, but the
magnitude of the force on the moving sphere is only one-third
that of the force on an element of current along z whose moment
is ew. By the moment of an element of current we mean the
product of the intensity of the current and the length of the
element. When 10 = T7", that is when the sphere moves through
the magnetic field with the velocity of light, we see from the
preceding expression that the force acting upon it vanishes.

We can get a general idea of the origin of the mechanical
force on the moving sphere if we remember that the uniform
magnetic field is (Art. 13) due to the motion of Faraday tubes, the
positive tubes moving in one direction, the negative ones in the
opposite,, and that in their motion through the field these tubes
have to traverse the sphere. The momentum due to these tubes
when they enter the sphere is proportional to the magnetic
force at the place where they enter the sphere, while their
momentum when they leave the sphere is proportional to the
magnetic force at the place of departure. Now the magnetic
forces at these places will be different, because on one side of
the sphere the magnetic force arising from its own motion will
increase the original magnetic field, while on the other side it
will diminish it. Thus by their passage across the sphere the
tubes will have gained or lost a certain amount of momentum;
this will have been taken from or given to the sphere, which
will thus be subject to a mechanical force.

Rotating Electrified Plates.

17.] The magnetic effects due to electrified bodies in motion
are more conveniently examined experimentally by means of
electrified rotating plates than by moving electrified spheres. The
latter have, as far as I know, not been used in any experiments
on electro-convection, while most interesting experiments with
rotating plates have been made by Rowland (Serichte d.JBerl. Acad.
1876, p. 211), Rowland and Hutchinson (Phil. Mag. 27, p. 445,
1889), Rontgen (Wied. Ann. 35, p. 264, 1888; 40, p. 93, 1890),
Himstedt (Wied. Ann. 38, p. 560, 1889). The general plan ofe
